Lipid rafts as the signaling scaffold for NK cell activation: tyrosine phosphorylation and association of LAT with phosphatidylinositol 3-kinase and phospholipase C-gamma following CD2 stimulation.
Natural killer (NK) cells participate in both innate and adaptive immunity through the prompt secretion of cytokines and ability to lyse virally infected cells or tumor cells. Although it has been well understood that lipid rafts (rafts) and a raft-associated linker for activation of T cells (LAT) plays a central role in TCR signal transduction, there are still great gaps in our knowledge of the molecular events involved in NK cell activation. We show here that CD2 and rafts became polarized to the site of NK cell activation by CD2 cross-linking or target cell binding using confocal microscopy, and LAT and a significant amount of CD2 colocalized in raft fractions of sucrose-density gradient from an NK cell line, NK3.3. CD2 cross-linking strongly induced tyrosine phosphorylation of LAT, resulting in increased association with phosphatidylinositol 3-kinase (PI 3-K) and phospholipase C-gamma1 (PLC-gamma1). In vitro binding studies using glutathione S-transferase fusion proteins demonstrated that a large portion of the association between LAT and PI 3-K or PLC-gamma1 was mediated through their SH2 domains in tyrosine phosphorylation-dependent manner. Furthermore, disruption of lipid rafts by cholesterol depletion from cell membranes using methyl-beta-cyclodextrin markedly reduced LAT tyrosine phosphorylation and NK cell functions, including cytotoxicity and granule exocytosis. These results document that modulation of raft integrity by aggregation of NK cell activating receptors, which leads to the formation of complexes of LAT with PI 3-K and PLC-gamma1, is essential for the NK cell lytic mechanisms.